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1 a) Define Hooke’s law. (1T mark)

b) Statethe formulafor Hooke’s law. (1 mark)
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Figure 1

c) Usingthe graphinFigure 1, explain the points labelled A, B and C, giving an
example related to vehicle repairs, for each. (6 marks)

-+ 3 See next page +
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d) Explainthe term stress. (1 mark)

2 Stateatypical modern engine oil pressure reading for a diesel engine, when tested at
normal operating temperature. (1 mark)
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3 Figure 2 shows the results of a modern diesel engine dynamometer test.
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Figure 2
a) Usingthe graphinFigure 2, state engine power at 950 PTO rpm. (1 mark)
b)  Usingthe graphin Figure 2, state the PTO torque at 1000 rpm. (1 mark)
c) Convert90kW to Horse Power. Show all your calculations. (3 marks)
5 See next page
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4 Describe four benefits of weighting a tractor when using heavy rear

mounted equipment. (4 marks)
5 a) Atwostroke engine requires a fuel mixture of 50:1. What does this ratio mean? (1 mark)
b) Describe the effects of an incorrect fuel mixture ratio on engine operation. (4 marks)
c) Listthree special properties of two stroke oil. (3 marks)
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6  Explain the unit of measurement g/kW/hr. (4 marks)

7 lIdentify the parts of the engine valve, in Figure 3, labelled A, B and C. (3 marks)

Automotive science and maths Allen Bonnick

Figure 3
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Figure 4
8  Referringto Figure 4,
a) identify the type of valve operation system (1 mark)
b) describe the function of the parts labelled B, Eand F. (6 marks)
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9  Describe the following engine lubrication terms.

a)  Multigrade oil. (1 mark)
b) Oiladditives. (1 mark)
10 Describe two advantages and three disadvantages of wet cylinder liners. (5 marks)
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11 After winter lay-up, a customer complains that a small four stroke petrol engine
machine will not start.

Discuss how to diagnose the possible cause(s). (12 marks)

+ 10 End of examination b



